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1. 

SYSTEMAND METHOD FORMANAGING 
ACCESS POINT COMMUNICATION 

CHANNELUTILIZATION 

TECHNICAL FIELD 

This disclosure relates in general to the field of communi 
cations and, more particularly, to managing access point com 
munication channel utilization. 

BACKGROUND 

Femtocell deployment often depends on a connection 
between a femtocell access point and a core node. Generally, 
the quality of the connection varies among femtocell users 
based on a variety of factors, including location, network 
congestion, internet service provider, and/or the like. In some 
cases, the connection provided to the femtocell access point is 
shared with other user equipment, which may further degrade 
the quality of the connection for femtocell-related services 
Such as Voice services and data services. 

BRIEF DESCRIPTION OF THE DRAWINGS 

To provide a more complete understanding of the present 
disclosure and features and advantages thereof, reference is 
made to the following description, taken in conjunction with 
the accompanying figures, wherein like reference numerals 
represent like parts, in which: 

FIG. 1 is a simplified illustration showing a system for 
providing a femtocell network according to an example 
embodiment; 

FIG. 2 is a simplified block diagram showing an apparatus 
according to an example embodiment; 

FIG. 3A-B are interaction diagrams showing use cases 
according to at least one example embodiment; 

FIG. 4 is an interaction diagram showing handoff accord 
ing to at least one example embodiment; 

FIG. 5 is a simplified block diagram showing a system for 
managing access point communication utilization according 
to an example embodiment; 

FIG. 6 is a simplified flowchart illustrating activities asso 
ciated with managing access point communication utilization 
according to at least one example embodiment; 

FIG. 7 is an interaction diagram showing managing access 
point communication utilization according to at least one 
example embodiment; 

FIG. 8 is a simplified flowchart illustrating activities asso 
ciated with managing access point communication utilization 
according to at least one example embodiment; 

FIG. 9 is an interaction diagram showing managing access 
point communication utilization according to at least one 
example embodiment; 

FIG.10 is a simplified flowchart illustrating activities asso 
ciated with managing access point communication utilization 
according to at least one example embodiment; 

FIG. 11 is an interaction diagram showing managing 
access point communication utilization according to at least 
one example embodiment; 

FIG. 12 is a simplified flowchart illustrating activities asso 
ciated with managing access point communication utilization 
according to at least one example embodiment; 

FIG. 13 is a simplified flowchart illustrating activities asso 
ciated with managing access point communication utilization 
according to at least one example embodiment; and 
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2 
FIG.14 is a simplified flowchart illustrating activities asso 

ciated with managing access point communication utilization 
according to at least one example embodiment. 

DETAILED DESCRIPTION OF EXAMPLE 
EMBODIMENTS 

Overview 
One or more embodiments may provide an apparatus, a 

computer readable medium, a non-transitory computer read 
able medium, a computer program product, and a method for 
determining that at least one performance characteristic of a 
broadband communication channel between an access point 
and a gateway and managing access point communication 
channel utilization based, at least in part, on the performance 
characteristic. In one or more example embodiments, the 
access point communication channel utilization pertains to 
the broadband communication channel, at least one user 
equipment communication channel, and/or the like. 
One or more embodiments may provide an apparatus, a 

computer readable medium, a computer program product, 
and a non-transitory computer readable medium having 
means for determining that at least one performance charac 
teristic of a broadband communication channel between an 
access point and a gateway and means for managing access 
point communication channel utilization based, at least in 
part, on the performance characteristic. In one or more 
example embodiments, the access point communication 
channel utilization pertains to the broadband communication 
channel, at least one user equipment communication channel, 
and/or the like. 

In at least one example embodiment, the performance char 
acteristic relates to a characteristic associated with transmis 
sion of data. In at least one example embodiment, the perfor 
mance characteristic relates to connection quality. In at least 
one example embodiment, the connection quality relates to at 
least one of network latency, speed, bandwidth, jitter, or 
packet loss. In at least one example embodiment, the broad 
band communication channel relates to an internet service 
provider communication channel. In at least one example 
embodiment, the internet service provider communication 
channel relates to an internet service provider communication 
network. 

In at least one example embodiment, the internet service 
provider communication channel comprises a communica 
tion channel that is comprised by the internet service provider 
communication network. In at least one example embodi 
ment, the performance characteristic of the broadband com 
munication channel varies with respect to at least one of time 
or instances. In at least one example embodiment, the access 
point relates to an apparatus that providers for communica 
tion between a user equipment and the gateway by way of the 
user equipment communication channel and the broadband 
communication channel. In at least one example embodi 
ment, the access point relates to a femtocell access point and 
the user equipment communication channel relates to a cel 
lular communication channel. 

In at least one example embodiment, the gateway relates to 
a network node equipped for interfacing with another net 
work that uses a different communication protocol than a 
communication protocol of the broadband communication 
channel. In at least one example embodiment, the user equip 
ment communication channel relates to a cellular communi 
cation channel and the different communication protocol 
relates to a cellular network communication protocol associ 
ated with the cellular communication channel. 
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In at least one example embodiment, the gateway relates to 
at least one of a home node b gateway or a home evolved node 
b gateway. In at least one example embodiment, the determi 
nation of the performance characteristic comprises commu 
nicating with a test server and measuring at least one test 
communication characteristic and the performance character 
istic is based, at least in part, on the test communication 
characteristic. 

In at least one example embodiment, the test server relates 
to a network node equipped for determining the performance 
characteristic. In at least one example embodiment, the man 
aging of access point communication channel utilization 
relates to controlling the manner in which the access point 
utilizes at least one of the user equipment communication 
channel or the broadband communication channel. 

In at least one example embodiment, the managing of 
access point communication channel utilization of the broad 
band communication channel relates to controlling at least 
one parameter associated with the broadband communication 
channel. In at least one example embodiment, the parameters 
associated with the broadband communication channel relate 
to at least one of a gateway communication parameter or a 
transmission parameter. 

In at least one example embodiment, the managing of 
access point communication channel utilization of the broad 
band communication channel comprises causation of com 
munication of at least one setting indicating a value of at least 
one parameter associated with the broadband communication 
channel. In at least one example embodiment, the causation of 
communication of the setting comprises sending the setting to 
at least one of the gateway or a provisioning system. In at least 
one example embodiment, the provisioning system relates to 
a home node b management system. In at least one example 
embodiment, the home node b management system relates to 
a femtocell provisioning gateway. 

In at least one example embodiment, the managing of 
access point communication channel utilization of the user 
equipment communication channel relates to controlling at 
least one parameter associated with the user equipment com 
munication channel. In at least one example embodiment, the 
parameters associated with the user equipment communica 
tion channel relate to at least one of a bearer communication 
parameter or a transmission parameter. 

In at least one example embodiment, the managing of 
access point communication channel utilization of the user 
equipment communication channel relates to controlling 
allocation of at least one access point resource with respect to 
user equipment associated with the user equipment commu 
nication channel. In at least one example embodiment, the 
controlling of allocation of the access point resource relates to 
an allocation determination regarding a bearer channel 
between the user equipment and the access point. In at least 
one example embodiment, the allocation determination 
relates to at least one of a determination to allocate or a 
determination to preclude allocation. In at least one example 
embodiment, the allocation determination is based, at least in 
part, on the performance characteristic. 

In at least one example embodiment, the allocation deter 
mination is based, at least in part, on an allocation of a dif 
ferent bearer channel to a different user equipment. In at least 
one example embodiment, a communication characteristic 
associated with the different bearer channel exceeds a com 
munication characteristic associated with the bearer channel 
and further comprising causing modification of the different 
bearer channel. In at least one example embodiment, the 
modification of the different bearer channel comprises cau 
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4 
sation of initiation of a handoff associated with the different 
bearer channel with a different access point. 

In at least one example embodiment, the modification of 
the different bearer channel comprises causation of a down 
grade of the different bearer channel. In at least one example 
embodiment, the downgrade of the different bearer channel 
relates to changing the bearer type of the different bearer 
channel Such that the communication characteristic associ 
ated with the different bearer channel is reduced. In at least 
one example embodiment, the modification of the different 
bearer channel comprises causation of termination of the 
different bearer channel. In at least one example embodiment, 
the allocation determination relates to the determination to 
preclude allocation and further comprising initiation of a 
handoff with a different access point. 

In at least one example embodiment, the handoff relates to 
allocation of the bearer channel by the different access point. 
In at least one example embodiment, the allocation determi 
nation relates to the determination to preclude allocation and 
further comprising causing communication of a rejection of 
allocation of the bearer channel. One or more example 
embodiments further perform receipt of an allocation request 
for allocation of the access point resource. In at least one 
example embodiment, the allocation determination relates to 
the determination to allocate and further comprising causa 
tion of allocation of the bearer channel. In at least one 
example embodiment, the bearer channel relates to an emer 
gency call and the determination to allocate is based, at least 
in part, on the emergency call. In at least one example 
embodiment, the allocation of the bearer channel comprises 
determination of a bearer type based, at least in part, on the 
performance characteristic. In at least one example embodi 
ment, the bearer type is based, at least in part, on an allocation 
of a different bearer channel to a different user equipment. 
Example Embodiments 
Some embodiments will now be described more fully here 

inafter with reference to the accompanying drawings, in 
which some, but not all, embodiments are shown. Various 
embodiments of the disclosure may be embodied in many 
different forms and should not be construed as limited to the 
embodiments set forth herein; rather, these embodiments are 
provided so that this disclosure will satisfy applicable legal 
requirements. Like reference numerals refer to like elements 
throughout. As used herein, the terms “data.” “content.” 
“information, and similar terms may be used interchange 
ably to refer to data capable of being transmitted, received 
and/or stored in accordance with embodiments of the present 
disclosure. Thus, use of any such terms should not be taken to 
limit the spirit and scope of embodiments of the present 
disclosure. 

Additionally, as used herein, the term “circuitry refers to 
(a) hardware-only circuit implementations (e.g., implemen 
tations in analog circuitry and/or digital circuitry); (b) com 
binations of circuits and computer program product(s) com 
prising Software and/or firmware instructions stored on one or 
more computer readable memories that work together to 
cause an apparatus to perform one or more functions 
described herein; and (c) circuits, such as, for example, a 
microprocessor(s) or a portion of a microprocessor(s), that 
require software or firmware for operation even if the soft 
ware or firmware is not physically present. This definition of 
circuitry applies to all uses of this term herein, including in 
any claims. As a further example, as used herein, the term 
circuitry also includes an implementation comprising one or 
more processors and/or portion(s) thereof and accompanying 
software and/or firmware. As another example, the term “cir 
cuitry as used herein also includes, for example, a baseband 
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integrated circuit or applications processor integrated circuit 
for a mobile phone or a similar integrated circuit in a server, 
a cellular networkapparatus, other network apparatus, and/or 
other computing apparatus. 
As defined herein, a “non-transitory computer-readable 

medium, which refers to a physical medium (e.g., volatile or 
non-volatile memory device), can be differentiated from a 
“transitory computer-readable medium, which refers to an 
electromagnetic signal. 

FIG. 1 is a simplified illustration showing a system for 
providing a femtocell network according to an example 
embodiment. The example of FIG. 1 is merely an example 
and does not limit the scope of the claims. In certain circum 
stances, a user may experience wireless call quality issues due 
to local geography, wireless signal interference, building 
impediments, and/or the like. In Such circumstances, it may 
be desirable to deploy an access point. In at least one example 
embodiment, an access point relates to an apparatus that 
provides for communication between user equipment and a 
gateway by way of a user equipment communication channel 
and a broadband communication channel. In one or more 
example embodiments, an access point relates to a femtocell 
access point, a home node baccess point, and/or the like. User 
equipment may relate to a phone, a tablet, a laptop, equipment 
capable of communicating via a cellular communication 
channel, and/or the like. In at least one example embodiment, 
an access point relates to a femtocell access point and a user 
equipment communication channel relates to a cellular com 
munication channel. A user equipment communication chan 
nel may, for example, relate to a universal mobile telecom 
munications system communication channel, long-term 
evolution communication channel, and/or the like. In one or 
more example embodiments, a gateway relates to a network 
node equipped for interfacing with another network that uses 
a different communication protocol than a communication 
protocol of a broadband communication channel. For 
example, the broadband communication channel may relate 
to a broadband communication protocol and the different 
communication protocol may relate to a cellular network 
communication protocol associated with a cellular commu 
nication channel. In Such an example, the gateway allows for 
interfacing of and communication between the broadband 
communication channel and the cellular communication 
channel. In at least one example embodiment, a gateway 
relates to a home node b gateway, a home evolved node b 
gateway, and/or the like. A broadband communication chan 
nel may, for example, relate to a digital Subscriber line com 
munication channel, a cable internet communication channel, 
and/or the like. In at least one example embodiment, a broad 
band communication channel relates to an internet service 
provider communication channel. In one or more example 
embodiments, an internet service provider communication 
channel relates to an internet service provider communication 
network. For example, the internet service provider commu 
nication channel may relate to a communication channel that 
is comprised by the internet service provider communication 
network. 

In certain circumstances, a user may desire to associate a 
performance characteristic with a broadband communication 
channel. For example, in order to better understand band 
width and/or capacity of the broadband communication chan 
nel, the user may desire to quantify some performance char 
acteristic associated with the broadband communication 
channel. In at least one example embodiment, a performance 
characteristic relates to a characteristic associated with trans 
mission of data via a broadband communication channel. In 
one or more example embodiments, a performance charac 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
teristic relates to connection quality, backhaul quality, and/or 
the like. For example, connection quality may relate to net 
work latency, speed, bandwidth, jitter, or packet loss. Further, 
connection quality may relate to uplink connection quality, 
downlink connection quality, and/or the like. In one or more 
example embodiments, a performance characteristic of a 
broadband communication channel may vary with respect to 
time, instance, and/or the like. For example, the performance 
characteristic of the broadband communication channel may 
vary depending on overall broadband communication chan 
nel congestion, internet service provider communication net 
work congestion, environmental factors, and/or the like. 

In certain circumstances, variation in a performance char 
acteristic associated with a broadband communication chan 
nel may have considerable impact on user experience related 
to use of user equipment and an access point connected to a 
gateway via the broadband communication channel. For 
example, quality of service allocated to a data or Voice session 
may fail to take into consideration the performance charac 
teristic of the broadband communication channel. In Such an 
example, a broadband communication channel associated 
with a poor performance characteristic may be incapable of 
providing the allocated quality of service. Additionally, a 
broadband communication channel associated with a poor 
performance characteristic may be associated with a greater 
call drop rate and/or packet loss rate based, at least in part, on 
delay in data and/or control plane traffic between an access 
point and a gateway. Further, due to said possible delay in 
control plane traffic, a call establishment success rate may be 
negatively affected. For example, a decrease in the call estab 
lish Success rate may be based, at least in part, on abroadband 
communication channel associated with a poor performance 
characteristic causing a delay in data communication Such 
that session establishment times out based, at least in part, on 
a preconfigured call establishment timeout value at agateway. 

In certain circumstances, it may be desirable to manage 
access point provisioning and/or deployment. For example, it 
may be desirable for a provisioning system to manage access 
point deployment and/or access point communication with a 
gateway. In at least one example embodiment, a provisioning 
system relates to a home nodeb management system. In Such 
an example embodiment, the home node b management sys 
tem may relate to a femtocell provisioning gateway. A provi 
Sioning system may, for example, relate to a network element 
management system for home node b access. In such an 
example, the provisioning system may facilitate gateway dis 
covery for an access point, provision configuration data to an 
access point, perform location verification of an access point, 
and/or the like. A provisioning system may relate to a server, 
a group of servers, and/or the like. 
The system illustrated in FIG. 1 comprises access point 

102, other user equipment 104, router 106, communication 
channel 108, network 112, provisioning system 110, gateway 
114, gateway 116, node 118, node 120, communication chan 
nel 122, communication channel 124, and communication 
channel 126. In the example of FIG. 1, access point 102 
relates to a femtocell access point, a home node b access 
point, and/or the like. In the particular illustrated embodi 
ment, access point 102 is in communication with router 106 
via a wired connection, a wireless connection, and/or the like. 
In the example of FIG. 1, router 106 relates to a router, a 
Switch, a modem, and/or the like. Access point 102 is in 
further communication with network 112 via communication 
channel 108 and router 106. Communication channel 108 
may relate to a broadband communication channel, an inter 
net service provider communication channel, and/or the like. 
Network 112 may relate to a local area network, a wide area 
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network, and/or the like. Access point 102 is in further com 
munication with provisioning system 110, gateway 114, and 
gateway 116 via network 112. In the example of FIG. 1, 
provisioning system 110 relates to a femtocell provisioning 
system. Gateway 114 relates to a home evolved node b gate 
way. Gateway 116 relates to a home node b gateway. Gateway 
114 is in communication with node 118 via communication 
channel 122. In the example of FIG.1, node 118 may relate to 
a serving gateway, a packet data network gateway, and/or the 
like. Gateway 116 is in communication with node 120 via 
communication channel 124 and communication channel 
126. In the example of FIG.1, node 120 may relate to a mobile 
Switching center, a gateway general packet radio service Sup 
port node, and/or the like. Communication channel 124 
relates to a circuit switched core network interface. Commu 
nication channel 126 relates to a packet Switched core net 
work interface. 

FIG. 2 is a simplified block diagram showing an apparatus 
according to an example embodiment. The example of FIG.2 
is merely an example and does not limit the scope of the 
claims. For example, may vary, may vary, may vary, and/or 
the like. 

In one implementation, access point 200 is a network ele 
ment that includes software to achieve (or to foster) establish 
ment of a call session associated with a user equipment and a 
gateway, as described in this Specification. In at least one 
example embodiment, each of these elements may have an 
internal structure (e.g., a processor, a memory element, etc.) 
to facilitate some of the operations described herein. In one or 
more example embodiments, these operations may be 
executed externally to this element, or included in some other 
network element to achieve this intended functionality. Alter 
natively, access point 200 may include software (or recipro 
cating Software) that may coordinate with other network ele 
ments in order to achieve the operations, as outlined herein. In 
at least one example embodiment, one or several devices may 
include any Suitable algorithms, hardware, software, compo 
nents, modules, interfaces, or objects that facilitate the opera 
tions thereof. 

FIG. 2 is a simplified block diagram showing an apparatus 
according to an example embodiment. In the example of FIG. 
2, access point 200 includes processor(s) 202, memory ele 
ment 204, and input/output (I/O) interface(s) 206. Processor 
(s) 202 is configured to execute various tasks of access point 
200 as described herein and memory element 204 is config 
ured to store data associated with access point 200. I/O inter 
face(s) 206 is configured to receive communications from and 
send communications to other devices, user equipment, serv 
ers, software modules, and/or the like. 

FIGS. 3A-3B are interaction diagrams showing use cases 
according to at least one example embodiment. In at least one 
example embodiment, there is a set of operations that corre 
sponds with, at least some of the activities of FIGS. 3A-3B. 
For example, there may be a set of operations associated with 
activities of one or more apparatuses of FIGS. 3A-3B. An 
apparatus, for example access point 200 of FIG.2, or a portion 
thereof, may utilize the set of operations. The access point 
may comprise means, including, for example processor(s) 
202 of FIG. 2, for performance of such operations. In an 
example embodiment, an apparatus, for example access point 
200 of FIG. 2, is transformed by having memory, for example 
memory element 204 of FIG. 2, comprising computer code 
configured to, working with a processor, for example proces 
sor(s) 202 of FIG. 2, cause the apparatus to perform set of 
operations of FIGS. 3A-3B. 

In some circumstances, a broadband communication chan 
nel may be associated with a poor performance characteristic, 
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8 
Such as high latency, low throughput, and/or the like. In Such 
circumstances, the performance characteristic associated 
with backhaul quality may affect communication within the 
broadband communication channel. For example, latency 
within the broadband communication channel may result in a 
higher incidence of packet loss in a network. In certain cir 
cumstances, communication across a broadband communi 
cation channel relates to access point communication. In Such 
circumstances, latency may lead to packet loss during a cir 
cuit Switched call release case, a circuit Switched call discon 
nect case, and/or the like. For example, when a user equip 
ment releases a circuit Switched call, a control message 
disconnect request is sent to a gateway. In Such an example, 
after the disconnect request has been sent and before the call 
is disconnected, the user equipment may send additional data 
packets towards the gateway. If the broadband communica 
tion channel is experiencing high latency, the additional data 
packets may arrive at the gateway Subsequent to completion 
of the disconnect request. Since the call has been discon 
nected by the time the additional data packets arrive at the 
gateway, the late arriving additional data packets may be 
dropped at the gateway. In Such an example, the frequency of 
Such packet drop cases may increase as latency associated 
with the broadband communication channel increases. 

FIG. 3A is an interaction diagram showing a use case 
according to at least one example embodiment. At interaction 
312, user equipment 302 sends a disconnect request to access 
point 304. At interaction 314, access point 304 sends a dis 
connect request to gateway 306. At interaction 316, gateway 
306 sends a disconnect request to node 310. In the example of 
FIG. 3A, node 310 may relate to a serving general packet 
radio service support node, gateway general packet radio 
service support node, and/or the like. At interaction 318, node 
310 sends a release request to gateway 306. At interaction 
320, gateway 306 sends a release request to access point 304. 
At interaction 322, access point 304 sends a release request to 
user equipment 302. At interaction 324, user equipment 302 
sends a release complete response to access point 304. At 
interaction 326, access point 304 sends a release complete 
response to gateway 306. At interaction 328, gateway 306 
sends a release complete response to node 310. At interaction 
330 and interaction 332, user equipment 302 sends data to 
access point 304. In the example of FIG. 3A, data may relate 
to call data, telephony data, data packets, and/or the like. At 
interaction 334, node 310 sends an assignment request for 
release to gateway 306. At interaction 336 and interaction 
338, access point 304 sends data to gateway 306. At interac 
tion 340, gateway 306 drops the data sent from user equip 
ment 302 via access point 304 since gateway 306 previously 
received an assignment request for release from node 310. At 
interaction 342, gateway 306 sends an assignment request for 
release to access point 304. At interaction 344, access point 
304 releases user equipment 302. At interaction 346, access 
point 304 sends an assignment response to gateway 306. At 
interaction 348, gateway 306 sends an assignment response to 
node 310. 

In some circumstances, latency may lead to packet loss 
during a packet Switched session release case, a packet 
Switched session deactivation case, and/or the like. For 
example, when a user equipment releases a packet Switched 
session, a control message deactivation request is sent to a 
gateway. In Such an example, after the deactivation request 
has been sent and before the session is deactivated, the user 
equipment may send additional data packets towards the gate 
way. If the broadband communication channel is experienc 
ing high latency, the additional data packets may arrive at the 
gateway Subsequent to completion of the deactivation 
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request. Since the session has been deactivated by the time the 
additional data packets arrive at the gateway, the late arriving 
additional data packets may be dropped at the gateway. In 
Such an example, the frequency of Such packet drop cases 
may increase as latency associated with the broadband com 
munication channel increases. 

FIG. 3B is an interaction diagram showing a use case 
according to at least one example embodiment. At interaction 
362, user equipment 352 sends a deactivate packet data pro 
tocol context request to access point 354. In the example of 
FIG.3B, a packet data protocol context relates to a connection 
between a user equipment and a network server that allows 
the user equipment and network server to communicate with 
each other for the duration of a specific connection. A deac 
tivate packet data protocol context request relates to a request 
to deactivate a packet data protocol context connection. At 
interaction 364, access point 354 sends a deactivate packet 
data protocol context request to gateway 356. At interaction 
366, gateway 356 sends a deactivate packet data protocol 
context request to node 360. In the example of FIG. 3B, node 
360 may relate to a serving general packet radio service 
Support node, gateway general packet radio service Support 
node, and/or the like. At interaction 368, node 360 sends a 
deactivate packet data protocol acceptance to gateway 356. In 
the example of FIG. 3B, a deactivate packet data protocol 
acceptance relates to communication of an acceptance of a 
deactivate packet data protocol request. At interaction 370, 
gateway 356 sends a deactivate packet data protocol accep 
tance to access point 354. At interaction 372, access point 354 
sends a deactivate packet data protocol acceptance to user 
equipment 352. At interaction 374 and interaction 376, user 
equipment 352 sends data to access point 354. In the example 
of FIG. 3A, data may relate to call data, telephony data, data 
packets, and/or the like. At interaction 378, node 360 sends an 
assignment request for release to gateway 356. At interaction 
380 and interaction 382, access point 354 sends data to gate 
way 356. At interaction 384, gateway 356 drops the data sent 
from user equipment 352 via access point 354 since gateway 
356 previously received an assignment request for release 
from node 360. At interaction 386, gateway 356 sends an 
assignment request for release to access point 354. At inter 
action 388, access point 354 releases user equipment 352. At 
interaction 390, access point 354 sends an assignment 
response to gateway 356. At interaction 392, gateway 356 
sends an assignment response to node 360. 

FIG. 4 is an interaction diagram showing handoff accord 
ing to at least one example embodiment. In at least one 
example embodiment, there is a set of operations that corre 
sponds with the activities of FIG. 4. An apparatus, for 
example access point 200 of FIG. 2, or a portion thereof, may 
utilize the set of operations. The access point may comprise 
means, including, for example processor(s) 202 of FIG. 2, for 
performance of such operations. In an example embodiment, 
an apparatus, for example access point 200 of FIG. 2, is 
transformed by having memory, for example memory ele 
ment 204 of FIG. 2, comprising computer code configured to, 
working with a processor, for example processor(s) 202 of 
FIG. 2, cause the apparatus to perform set of operations of 
FIG. 4. 

In certain circumstances, it may be beneficial to migrate a 
call away from an access point. For example, a given location 
may be serviced by an access point and by a cellular network. 
In such an example, the cellular network may be provided by 
a macrocell. In Such an example, as a connection associates 
with the access point degrades, it may be beneficial to migrate 
the connection to the cellular network associated with the 
macrocell. In at least one example embodiment, Such a migra 
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tion may relate to a handoff from a femtocell communication 
channel and to a macrocell communication channel. A mac 
rocell communication channel may, for example, relate to a 
cellular network communication channel associated with a 
macrocell. In certain circumstances, a handoff between an 
access point and a cellular network may fail due to a broad 
band communication channel associated with a poor perfor 
mance characteristic, Such as high latency. For example, 
when a user equipment having an established, ongoing circuit 
Switched call associated with an access point begins to move 
out of range of the access point, a handoff may be triggered 
between the access point and a macrocell. In such an example, 
various control messages may be exchanged between the 
access point and the macrocell. In one or more example 
embodiments, handoff is facilitated by a mobile switching 
server. A mobile Switching center may, for example, relate to 
a core network element that controls network Switching, cross 
connecting circuit Switched calls using internet protocols, 
handoffs, and/or the like. In Such an example, one such con 
trol message may relate to the setting of response timeout 
timers. A response timeout timer may, for example, set a 
timeout for receipt of a control message response. Failure to 
receive such a response within the response timeout period 
may, for example, result in a failed handoff between the 
access point and the macrocell. In Such an example, since the 
user equipment is moving further away from the access point, 
a failed handoff to the macrocell may result in a dropped call. 
A dropped call may, for example, relate to an abnormal dis 
connection of an already established and ongoing call. If a 
broadband communication channel associated with the 
access point is experiencing high latency, the control message 
response may be delayed, causing late arrival of the control 
message response and a call drop. In such an example, the 
frequency of Such call drop cases may increase as latency 
associated with the broadband communication channel 
increases. 
At interaction 408, access point 402 sends data indicating 

that relocation is required to mobile switching center 404. In 
the example of FIG.4, relocation may relate to a handoff from 
access point 402 to macrocell 406. At interaction 410, mobile 
Switching center 404 sends a relocation request to macrocell 
406. At interaction 412, macrocell 406 acknowledges the 
relocation request and sends a relocation request acknowl 
edgement to mobile switching center 404. At interaction 414, 
in response to the relocation request acknowledgement, 
mobile Switching center 404 sends a relocation command to 
access point 402. At interaction 416, macrocell 406 detects a 
relocation and sends a relocation detection acknowledgement 
to mobile switching center 404. At interaction 418, macrocell 
406 sends a relocation complete acknowledgement to mobile 
switching center 404. At interaction 420, mobile switching 
center 404 sends a release command to access point 402. 

FIG. 5 is a simplified block diagram showing a system for 
managing access point communication utilization according 
to an example embodiment. The example of FIG. 5 is merely 
an example and does not limit the scope of the claims. For 
example, user equipment count may vary, access point count 
may vary, gateway count may vary, communication path may 
vary, intermediary placement, arrangement, and/or commu 
nication channels may vary, and/or the like. 

In certain circumstances, a user may desire to determine a 
performance characteristic associated with a broadband com 
munication channel, the broadband communication channel 
being associated with an access point. For example, in order 
to better understand bandwidth and/or capacity of the broad 
band communication channel, the user may desire to quantify 
Some performance characteristic associated with the broad 
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band communication channel. Determination of the perfor 
mance characteristic may, for example, be based, at least in 
part, on test communications with a test server. In at least one 
example embodiment, the test communications may relate to 
the sending and/or receiving of test packets to and/or from a 
test server. In at least one example embodiment, a determi 
nation of a performance characteristic associated with a 
broadband communication channel includes communicating 
with a test server and measuring at least one test communi 
cation characteristic. In one or more example embodiments, a 
test server relates to a network node equipped for determining 
a performance characteristic associated with a broadband 
communication channel, a third party performance character 
istic measuring server, and/or the like. The performance char 
acteristic may, for example, be based, at least in part, on the 
test communication characteristic. It may be desirable for a 
test server to be located proximate to a gateway Such that a test 
server communication and test communication characteristic 
of a broadband communication channel between an access 
point and the test server accurately approximates a commu 
nication characteristic and/or a performance characteristic of 
a broadband communication channel between the access 
point and the gateway. 

In at least one example embodiment, the apparatus may 
determine a performance classification that is indicative of a 
range of performance characteristics of the broadband com 
munication channel. For example, there may be an enumer 
ated set of performance classifications that are associated 
with various ranges of performance characteristics. For 
example, there may be a performance classification that iden 
tifies a set of broadband communication performance char 
acteristics, and a different performance classification that 
identifies a different set of broadband characteristics. In such 
an example, there may be a performance classification 1, a 
performance classification 2, a performance classification3, a 
performance classification 4, etc. which are each associated 
with a different range of performance characteristics of a 
broadband communication channel. In this manner, that 
apparatus may identify a performance classification of the 
broadband communication channel, and manage communi 
cation channels based on the performance classification. In 
this manner, the complexity associated with management of a 
communication channel based, at least in part, on a perfor 
mance classification may less than complexity associated 
with management of a communication channel based directly 
upon specific values of performance characteristics of the 
broadband communication channel. 

In certain circumstances, it may be desirable to manage 
access point communication channel utilization based, at 
least in part, on a performance characteristic associated with 
a broadband communication channel. For example, if the 
broadband communication channel is associated with poor 
performance characteristics, it may be desirable to modify 
access point communication channel utilization based, at 
least in part, on the poor performance characteristics. In Such 
an example, the broadband communication channel may have 
the bandwidth to support one high fidelity call or two low 
fidelity calls. A low fidelity call may, for example, relate to a 
call having a low bitrate, a low quality, a small bandwidth 
allocation, and/or the like. A high fidelity call may, for 
example, relate to a call having a high bitrate, a high quality, 
a high bandwidth allocation, and/or the like. If there is only 
one call present, the user may prefer the call to utilize the full 
bandwidth of the broadband communication channel. If a 
second call is created, the user may desire for both calls to 
transition to a low fidelity mode such that the broadband 
communication channel may provide Sufficient bandwidth 
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for both low fidelity calls. In such an example, since perfor 
mance characteristics associated with the broadband commu 
nication channel may fluctuate over time and/or instance, the 
user may desire for Such performance characteristic to be 
determined on a continual and/or ongoing basis Such that 
access point communication channel utilization may be con 
tinually modified based, at least in part, on the performance 
characteristic. 

In at least one example embodiment, managing access 
point communication channel utilization relates to control 
ling the manner in which an access point utilizes a user 
equipment communication channel, a broadband communi 
cation channel, and/or the like. Managing access point com 
munication channel utilization of the broadband communica 
tion channel may, for example, relate to controlling at least 
one parameter associated with the broadband communication 
channel. In one or more example embodiments, the param 
eters associated with the broadband communication channel 
relate to a gateway communication parameter, a transmission 
parameter, and/or the like. For example, based, at least in part, 
on periodic evaluation and/or categorization of at least one 
performance characteristic associated with the broadband 
communication channel, an access point and/or a core node, 
Such as a gateway, a provisioning system, and/or the like, may 
control, set, tune, and/or modify configuration parameters 
based, at least in part, on at least one performance character 
istic, Such as broadband communication channel capacity 
and/or quality. In at least one example embodiment, a gate 
way communication parameter may relate to a home node b 
registration timer parameter, a radio access bearer establish 
ment timer parameter, a handoff timer parameter, and/or the 
like. In one or more example embodiments, a transmission 
parameter may relate to a stream control transmission proto 
col packet retransmission limit parameter, a stream control 
transmission protocol acknowledgement timeout parameter, 
a stream control transmission protocol heartbeat timeout 
parameter, a stream control transmission protocol packet 
queue size parameter, a traffic priority differentiated services 
code point configuration parameter, and/or the like. In at least 
one example embodiment, managing access point communi 
cation channel utilization of the broadband communication 
channel relates to causation of communication of at least one 
setting indicating a value of at least one parameter associated 
with the broadband communication channel. For example, 
the causation of communication of the setting may relate to 
sending the setting to at least one of the gateway or a provi 
Sioning System. 

In certain circumstances, it may be desirable to manage a 
user equipment communication channel. For instance, it may 
be desirable to manage a user equipment communication 
channel based on at least one performance characteristic 
associated with a broadband communication channel. Addi 
tionally, for example, it may be desirable to manage a user 
equipment communication channel in addition to managing a 
broadband communication channel, instead of the broadband 
communication channel, and/or the like. In at least one 
example embodiment, managing access point communica 
tion channel utilization of the user equipment communication 
channel relates to controlling at least one parameter associ 
ated with the user equipment communication channel. For 
example, the parameters associated with the user equipment 
communication channel may relate a bearer communication 
parameter, a transmission parameter, and/or the like. In one or 
more example embodiments, a bearer communication param 
eter may relate to a quality of service parameter, a traffic class 
parameter, a maximum bit rate parameter, a guaranteed bit 
rate parameter, a delivery order parameter, a maximum ses 
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sion data unit size parameter, a session data unit error ratio 
parameter, a transfer delay parameter, a traffic handling pri 
ority parameter, and/or the like. In one or more example 
embodiments, a transmission parameter may relate to a home 
node b registration timer, a radio access bearer establishment 
timer, a stream control transmission protocol packet retrans 
mission limit parameter, a stream control transmission pro 
tocol acknowledgement timeout parameter, a stream control 
transmission protocol heartbeat timeout parameter, a stream 
control transmission protocol packet queue size parameter, a 
traffic priority differentiated services code point configura 
tion parameter, and/or the like. 

For example, it may be desirable to establish and/or modify 
parameters of a bearer channel that align with the perfor 
mance characteristics of the broadband channel. For 
example, the bearer channel may be established and/or modi 
fied with parameters that govern communication on the 
bearer channel. Such as a stream control transmission proto 
col packet retransmission limit parameter, a stream control 
transmission protocol acknowledgement timeout parameter, 
a stream control transmission protocol heartbeat timeout 
parameter, a stream control transmission protocol packet 
queue size parameter, a traffic priority differentiated services 
code point configuration parameter, and/or the like. In Such an 
example, if the performance characteristics of the broadband 
channels indicate poor performance, it may be desirable to set 
the radio access bearer establishment timer to a higher value 
than if the performance characteristic of the broadband chan 
nel were better. For example, if the performance characteris 
tics of the broadband channels indicate poor performance, it 
may be desirable to set the radio access bearer establishment 
timer to 10 seconds instead of 8 seconds. In another example, 
it may be desirable to establish and/or modify a bearer chan 
nel with quality of service settings that align with the perfor 
mance characteristics of the broadband channel. For 
example, the bearer channel may be established and/or modi 
fied with parameters such as traffic class, maximum bit rate, 
guaranteed bit rate, delivery order, maximum session data 
unit size, session data unit error ration, transfer delay, traffic 
handling priority, and/or the like. For example, if the perfor 
mance characteristics of the broadband channel indicate that 
the bit rate fluctuates above a particular bitrate threshold, it 
may be desirable to establish the bearer. 

In at least one example embodiment, the parameters may 
be set based, at least in part, on a performance characteriza 
tion of the broadband communication channel. For example, 
there may be a data structure, such as a table, that provides a 
set of setting values to be utilized when a particular perfor 
mance classification of a broadband communication channel 
is identified. In this manner, the apparatus may determine 
values to apply to various settings by way of identifying the 
performance classification of the broadband communication 
channel, and applying the setting values that are associated 
with the identified performance classification. In this manner, 
the complexity associated with setting parameters of a com 
munication channel based, at least in part, on a performance 
classification may less than complexity associated with set 
ting parameters of a communication channel based, at least in 
part, on a performance classification may less based directly 
upon specific values of performance characteristics of the 
broadband communication channel. 

In certain circumstances, it may be desirable to allocate 
and/or manage access point resources and, in turn, broadband 
communication channel utilization based, at least in part, on 
at least one performance characteristic associated with the 
broadband communication channel. For example, an access 
point may receive a request to allocate access point resources 
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to a bearer channel associated with a user equipment. In at 
least one example embodiment, an access point receives an 
allocation request for allocation of at least one access point 
resource. For example, the access point may receive the allo 
cation request from an associated user equipment phone for 
establishment of a call. In at least one example embodiment, 
managing access point communication channel utilization of 
a user equipment communication channel relates to control 
ling allocation of at least one access point resource with 
respect to user equipment associated with the user equipment 
communication channel. Controlling allocation of an access 
point resource may, for example, relate to an allocation deter 
mination regarding a bearer channel between a user equip 
ment and the access point. In Such an example, the allocation 
determination may relate to a determination to allocate, a 
determination to preclude allocation, and/or the like. In at 
least one example embodiment, an allocation determination 
may be based, at least in part, on a performance characteristic 
associated with a broadband communication channel, a user 
equipment communication channel, and/or the like. 

In some circumstances, it may be desirable to base an 
allocation determination on the existence of an ongoing call 
associated with an access point. For example, in a case similar 
to that previously described, a call established via an access 
point associated with a currently ongoing call may be asso 
ciated with low quality of service parameters and/or cause the 
ongoing call to be modified Such that the broadband commu 
nication channel has bandwidth capacity for both calls to exist 
simultaneously. As such, in at least one example embodiment, 
an allocation determination may be based, at least in part, on 
an allocation of a different bearer channel to a different user 
equipment. The different user equipment may, for example, 
relate to a phone, a tablet, a laptop, and/or the like. The 
different bearer channel may, for example, relate to a different 
cellular communication channel, a different wireless commu 
nication channel, and/or the like. In one or more example 
embodiments, a communication characteristic associated 
with a different bearer channel may exceed a communication 
characteristic associated with the bearer channel. In Such an 
example embodiment, the different bearer channel may be 
modified based, at least in part, on the communication char 
acteristic, a performance characteristic associated with a 
broadband communication channel, and/or the like. In at least 
one example embodiment, a communication characteristic 
relates to a quality of service characteristic, a transmission 
characteristic, a performance characteristic, a bandwidth 
characteristic, a resource utilization characteristic, a bit rate 
characteristic, and/or the like. In one or more example 
embodiments, modification of a different bearer channel may 
relate to initiation of a handoff associated with the different 
bearer channel from an access point and to a different access 
point. For example, if the access point associated with the 
different bearer channel has insufficient access point 
resources, the access point may cause initiation of the handoff 
of the different bearer channel to the different access point. In 
Such an example, the different access point may have access 
point resources sufficient to accept the handoff of the different 
bearer channel. In at least one example embodiment, an allo 
cation determination relates to a determination to allocate and 
an access point causes allocation of a bearer channel. For 
example, if the access point has sufficient resources to accept 
an allocation request based, at least in part, on available 
access point resources, modification of a different bearer 
channel communication characteristic, and/or the like, the 
access point may determine to allocate the requested access 
point resource and cause said allocation. 
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In certain circumstances, a user may desire for access point 
resource allocation to be based, at least in part, on additional 
characteristics, call metadata, and/or the like. In at least one 
example embodiment, allocation of a bearer channel relates 
to a determination of a bearer type based, at least in part, on 
the performance characteristic. For example, the bearer type 
may be based, at least in part, on an allocation of a different 
bearer channel to a different user equipment. The bearer type 
may relate to circuit Switched session, a packet Switched 
session, and/or the like. In Such an example, the access point 
may be more likely to cause initiation of a handoff of the 
circuit Switched session and/or less likely to cause initiation 
of a handoff of the packet switched session based, at least in 
part, on communication characteristics associated with each 
bearer type. In at least one example embodiment, a bearer 
channel relates to an emergency call. In such an embodiment, 
a determination to allocate access point resources to the 
bearer channel may be based, at least in part, on the emer 
gency call. For example, a certain bearer channel and/or a 
certain bearer type may have access point resource allocation 
priority over a different bearer channel and/or a different 
bearer channel type. 

In at least one example embodiment, an allocation deter 
mination may relate to a determination to preclude allocation. 
The determination to preclude allocation may, for example, 
be based, at least in part, on a performance characteristic 
associated with a broadband communication channel. For 
example, the performance characteristic may indicate that the 
broadband communication channel may be unable to Support 
the allocation of the bearer channel due to bandwidth con 
straints, simultaneous data traffic associated with the broad 
band communication channel, simultaneous user equipment 
communication channel traffic associated with an access 
point, and/or the like. In such an example, based, at least in 
part, on the determination to preclude allocation, the access 
point may cause initiation of a handoff with a different access 
point. The handoff may, for example, relate to allocation of a 
bearer channel by the different access point. In at least one 
example embodiment, modification of a different bearer 
channel may relate to causation of a downgrade of the differ 
ent bearer channel. Downgrade of the different bearer channel 
may, for example, relate to changing a bearer type of the 
different bearer channel Such that a communication charac 
teristic associated with the different bearer channel is 
reduced. For example, if access point resources associated 
with an access point are approaching full utilization, a com 
munication characteristic associated with the different bearer 
channel may be downgraded such that access point resource 
utilization is reduced. In Such an example, access point 
resource utilization may be reduced by reducing a bit rate of 
a bearer communication channel, a different bearer commu 
nication channel, and/or the like. In some circumstances, a 
downgrade modification of a bearer channel and/or a different 
bearer channel may not sufficiently reduce access point 
resource utilization. In at least one example embodiment, 
modification of a different bearer channel may relate to cau 
sation of termination of the different bearer channel. In at 
least one example embodiment, based, at least in part, on a 
determination to preclude allocation, an access point may 
cause communication of a rejection of allocation of a bearer 
channel to a user equipment, a gateway, and/or the like. 

FIG. 5 is a simplified block diagram showing a system for 
managing access point communication utilization according 
to an example embodiment. In the example of FIG. 5, user 
equipment 502 is connected to access point 504 via commu 
nication channel 512. User equipment 502 relates to a phone, 
a tablet, a laptop, and/or the like. In the example of FIG. 5, 
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more than one user equipment may be connected to access 
point 504 via communication channel 512 and/or other com 
munication channels. Access point 504 relates to a femtocell 
access point, home node b access point, and/or the like. Com 
munication channel 512 relates to a cellular communication 
channel, a wireless local area network communication chan 
nel, a Bluetooth communication channel, and/or the like. In 
the example of FIG. 5, access point 504 is connected to 
gateway 506, provisioning system 508, and test server 510 via 
communication channel 514. Gateway 506 may relate to a 
home node b gateway, home evolved node b gateway, and/or 
the like. Provisioning system 508 relates to a femtocell pro 
visioning system, a femtocell provisioning gateway, a home 
nodeb management system, a home evolved node b manage 
ment system, and/or the like. Test server 510 relates to a third 
party test server, a network node equipped for determining a 
performance characteristic, and/or the like. Communication 
channel 514 relates to a broadband communication channel, a 
local area network communication channel, a wide area net 
work communication channel, a wireless local area network 
communication channel, a cellular communication channel, 
and/or the like. 

FIG. 6 is a simplified flowchart illustrating activities asso 
ciated with managing access point communication utilization 
according to at least one example embodiment. In at least one 
example embodiment, there is a set of operations that corre 
sponds with the activities of FIG. 6. An apparatus, for 
example access point 200 of FIG. 2, or a portion thereof, may 
utilize the set of operations. The access point may comprise 
means, including, for example processor(s) 202 of FIG. 2, for 
performance of Such operations. In an example embodiment, 
an apparatus, for example access point 200 of FIG. 2, is 
transformed by having memory, for example memory ele 
ment 204 of FIG. 2, comprising computer code configured to, 
working with a processor, for example processor(s) 202 of 
FIG. 2, cause the apparatus to perform set of operations of 
FIG. 6. 
At block 602, the apparatus determines at least one perfor 

mance characteristic of a broadband communication channel 
between an access point and a gateway, similar as described 
regarding FIG. 5. 
At block 604, the apparatus manages access point commu 

nication channel utilization based, at least in part, on the 
performance characteristic, similar as described regarding 
FIG.S. 

FIG. 7 is an interaction diagram showing managing access 
point communication utilization according to at least one 
example embodiment. In at least one example embodiment, 
there is a set of operations that corresponds with, at least some 
of the activities of FIG. 7. For example, there may be a set of 
operations associated with activities of one or more appara 
tuses of FIG.7. An apparatus, for example access point 200 of 
FIG. 2, or a portion thereof, may utilize the set of operations. 
The access point may comprise means, including, for 
example processor(s) 202 of FIG. 2, for performance of such 
operations. In an example embodiment, an apparatus, for 
example access point 200 of FIG. 2, is transformed by having 
memory, for example memory element 204 of FIG. 2, com 
prising computer code configured to, working with a proces 
sor, for example processor(s) 202 of FIG. 2, cause the appa 
ratus to perform set of operations of FIG. 7. 
At interaction 706, access point 702 sends test packets to 

test server 704, similar as described regarding FIG. 5. 
At interaction 708, test server 704 sends test packets to 

access point 702, similar as described regarding FIG. 5. 
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At block 710, access point 702 measures at least one test 
communication characteristic, similar as described regarding 
FIG.S. 
At block 712, access point 702 determines at least one 

performance characteristic of a broadband communication 
channel between an access point and a gateway, based, at least 
in part, on the test communication characteristic, similar as 
described regarding FIG. 5. 

At block 714, access point 702 manages access point com 
munication channel utilization based, at least in part, on the 
performance characteristic, similar as described regarding 
block 604 of FIG. 6. 

FIG. 8 is a simplified flowchart illustrating activities asso 
ciated with managing access point communication utilization 
according to at least one example embodiment. In at least one 
example embodiment, there is a set of operations that corre 
sponds with the activities of FIG. 8. An apparatus, for 
example access point 200 of FIG. 2, or a portion thereof, may 
utilize the set of operations. The access point may comprise 
means, including, for example processor(s) 202 of FIG. 2, for 
performance of such operations. In an example embodiment, 
an apparatus, for example access point 200 of FIG. 2, is 
transformed by having memory, for example memory ele 
ment 204 of FIG. 2, comprising computer code configured to, 
working with a processor, for example processor(s) 202 of 
FIG. 2, cause the apparatus to perform set of operations of 
FIG 8. 
At block 802, the apparatus determines at least one perfor 

mance characteristic of a broadband communication channel 
between an access point and a gateway, similar as described 
regarding block 602 of FIG. 6. 

At block 804, the apparatus controls at least one parameter 
associated with the broadband communication channel 
based, at least in part, on the performance characteristic, 
similar as described regarding FIG. 5. 

FIG. 9 is an interaction diagram showing managing access 
point communication utilization according to at least one 
example embodiment. In at least one example embodiment, 
there is a set of operations that corresponds with, at least some 
of the activities of FIG. 9. For example, there may be a set of 
operations associated with activities of one or more appara 
tuses of FIG.9. An apparatus, for example access point 200 of 
FIG. 2, or a portion thereof, may utilize the set of operations. 
The access point may comprise means, including, for 
example processor(s) 202 of FIG. 2, for performance of such 
operations. In an example embodiment, an apparatus, for 
example access point 200 of FIG. 2, is transformed by having 
memory, for example memory element 204 of FIG. 2, com 
prising computer code configured to, working with a proces 
sor, for example processor(s) 202 of FIG. 2, cause the appa 
ratus to perform set of operations of FIG. 9. 

At interaction 914, access point 904 sends test packets to 
test server 906, similar as described regarding interaction 706 
of FIG.7. At interaction 916, test server 906 sends test packets 
to access point 904, similar as described regarding interaction 
708 of FIG. 7. At interaction 918, access point 904 sends at 
least one performance characteristic update to provisioning 
system 908, similar as described regarding FIG. 5. At inter 
action 920, provisioning system 908 sends at least one per 
formance character update to provisioning system 912. In the 
example of FIG. 9, provisioning system 912 may be associ 
ated with provisioning system 908, may relate to an authen 
tication, authorization and accounting system, and/or the like. 
At interaction 922, user equipment 902 sends a registration 
request to access point 904. At interaction 924, access point 
904 sends a registration request to gateway 910. At interaction 
926, gateway 910 sends an access request to provisioning 
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system 912. At interaction 928, provisioning system 912 
sends an access acceptance in response to the access request 
of interaction 926 to gateway 910. At interaction 930, gate 
way 910 sends a registration acceptance to access point 904. 
At interaction 932, access point 904 sends a registration 
acceptance to user equipment 902. At interaction 934, access 
point 904 sends test packets to test server 906, similar as 
described regarding interaction 706 of FIG. 7. At interaction 
936, test server 906 sends test packets to access point 904, 
similar as described regarding interaction 708 of FIG. 7. At 
interaction 938, access point 904 sends at least one perfor 
mance characteristic update to provisioning system 908, 
similar as described regarding interaction 918 of FIG. 9. At 
interaction 940, provisioning system 908 sends at least one 
performance character update to provisioning system 912, 
similar as described regarding interaction 920 of FIG. 9. At 
interaction 942, provisioning system 912 sends a change of 
authorization based, at least in part, on the updated perfor 
mance characteristic. In the example of FIG. 9, interaction 
934, interaction 936, interaction 938, interaction 940, and 
interaction 942 may continually repeat such that the perfor 
mance characteristic is continually updated and authorization 
is continually changed based, at least in part, on the continu 
ally updated performance characteristic. 

FIG.10 is a simplified flowchart illustrating activities asso 
ciated with managing access point communication utilization 
according to at least one example embodiment. In at least one 
example embodiment, there is a set of operations that corre 
sponds with the activities of FIG. 10. An apparatus, for 
example access point 200 of FIG. 2, or a portion thereof, may 
utilize the set of operations. The access point may comprise 
means, including, for example processor(s) 202 of FIG. 2, for 
performance of Such operations. In an example embodiment, 
an apparatus, for example access point 200 of FIG. 2, is 
transformed by having memory, for example memory ele 
ment 204 of FIG. 2, comprising computer code configured to, 
working with a processor, for example processor(s) 202 of 
FIG. 2, cause the apparatus to perform set of operations of 
FIG 10. 
At block 1002, the apparatus determines at least one per 

formance characteristic of abroadband communication chan 
nel between an access point and a gateway, similar as 
described regarding block 602 of FIG. 6. 
At block 1004, the apparatus controls at least one param 

eter associated with a user equipment communication chan 
nel based, at least in part, on the performance characteristic, 
similar as described regarding FIG. 5. 

FIG. 11 is an interaction diagram showing managing 
access point communication utilization according to at least 
one example embodiment. In at least one example embodi 
ment, there is a set of operations that corresponds with, at 
least some of the activities of FIG. 11. For example, there 
may be a set of operations associated with activities of one or 
more apparatuses of FIG. 11. An apparatus, for example 
access point 200 of FIG. 2, or a portion thereof, may utilize 
the set of operations. The access point may comprise means, 
including, for example processor(s) 202 of FIG. 2, for perfor 
mance of Such operations. In an example embodiment, an 
apparatus, for example access point 200 of FIG. 2, is trans 
formed by having memory, for example memory element 204 
of FIG. 2, comprising computer code configured to, working 
with a processor, for example processor(s) 202 of FIG. 2, 
cause the apparatus to perform set of operations of FIG. 11. 
At interaction 1110, user equipment 1102 sends an activa 

tion request to node 1108 via access point 1104, gateway 
1006, and/or the like, similar as described regarding FIG.5. In 
the example of FIG. 11, activation request 1110 relates to a 
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circuit Switched call initiation request, a packet Switched 
session initiation request, and/or the like. Node 1108 may, for 
example, relate to a mobile Switching center, a serving gen 
eral packet radio service Support node, and/or the like. At 
interaction 1112, node 1108 sends an assignment request to 
gateway 1106, similar as described regarding FIG. 5. In the 
example of FIG. 11, gateway 1106 relates to a home node b 
gateway, a home evolved node b gateway, and/or the like. 
Assignment request 1112 may, for example, include at least 
one quality of service value based, at least in part, on a 
performance characteristic associated with a broadband com 
munication channel associated with access point 1104, simi 
lar as described regarding FIG. 5. In the example of FIG. 11, 
access point 1104 relates to a femtocell access point, a home 
node b access point, and/or the like. At interaction 1114, 
gateway 1106 sends an assignment request to access point 
1104, similar as described regarding FIG. 5. Assignment 
request 1114 may, for example, include at least one quality of 
service value, similar as described regarding interaction 1112 
of FIG. 11. At interaction 1116, access point 1104 sends an 
assignment request to user equipment 1102, similar as 
described regarding FIG. 5. Assignment request 1116 may be 
associated with at least one quality of service value, similar as 
described regarding interaction 1112 and/or at least one pre 
determined quality of service value based, at least in part, on 
the quality of service value received from gateway 1106 and/ 
or at least one performance characteristic associated with a 
broadband communication channel associated with access 
point 1104. At interaction 1118, user equipment 1102 sends 
an assignment response to access point 1104, the assignment 
response associated with at least one local quality of service 
value, similar as described regarding FIG. 5. At interaction 
1120, access point 1104 sends an assignment response to 
gateway 1120, the assignment response associated with at 
least one location quality of service value, similar as 
described regarding FIG. 5. At interaction 1122, gateway 
1106 sends an assignment response to node 1108, the assign 
ment response associated with at least one location quality of 
service value, similar as described regarding FIG. 5. In the 
example of FIG. 11, in response to receiving assignment 
response 1120 associated with at least one local quality of 
service value, node 1108 can accept the at least one quality of 
service value, can send a modified quality of service value 
back towards gateway 1106 as part of a quality of service 
modification procedure, and/or the like. 

FIG. 12 is a simplified flowchart illustrating activities asso 
ciated with managing access point communication utilization 
according to at least one example embodiment. In at least one 
example embodiment, there is a set of operations that corre 
sponds with the activities of FIG. 12. An apparatus, for 
example access point 200 of FIG. 2, or a portion thereof, may 
utilize the set of operations. The access point may comprise 
means, including, for example processor(s) 202 of FIG. 2, for 
performance of such operations. In an example embodiment, 
an apparatus, for example access point 200 of FIG. 2, is 
transformed by having memory, for example memory ele 
ment 204 of FIG. 2, comprising computer code configured to, 
working with a processor, for example processor(s) 202 of 
FIG. 2, cause the apparatus to perform set of operations of 
FIG. 12. 
At block 1202, the apparatus determines at least one per 

formance characteristic of a broadband communication chan 
nel between an access point and a gateway, similar as 
described regarding block 602 of FIG. 6. 

At block 1204, the apparatus receives an allocation request 
for allocation of a bearer channel between a user equipment 
and the access point, similar as described regarding FIG. 5. 
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At block 1206, the apparatus determines whether the allo 

cation determination relates to a determination to allocate, 
similar as described regarding FIG. 5. If the allocation deter 
mination relates to a determination to allocate, flow proceeds 
to block 1210. If the allocation determination relates to a 
determination to preclude allocation, flow proceeds to block 
1214. 
At block 1210, the apparatus causes allocation of the bearer 

channel, similar as described regarding FIG. 5. In this man 
ner, causation of allocation of the bearer channel may be 
based, at least in part, on a determination to allocate. 
At block 1214, the apparatus initiates a handoff, similar as 

described regarding FIG. 4 and FIG. 5. In this manner, initia 
tion of the handoff may be based, at least in part, on a deter 
mination to preclude allocation. 

FIG.13 is a simplified flowchart illustrating activities asso 
ciated with managing access point communication utilization 
according to at least one example embodiment. In at least one 
example embodiment, there is a set of operations that corre 
sponds with the activities of FIG. 13. An apparatus, for 
example access point 200 of FIG. 2, or a portion thereof, may 
utilize the set of operations. The access point may comprise 
means, including, for example processor(s) 202 of FIG. 2, for 
performance of Such operations. In an example embodiment, 
an apparatus, for example access point 200 of FIG. 2, is 
transformed by having memory, for example memory ele 
ment 204 of FIG. 2, comprising computer code configured to, 
working with a processor, for example processor(s) 202 of 
FIG. 2, cause the apparatus to perform set of operations of 
FIG. 13. 
At block 1302, the apparatus the apparatus determines at 

least one performance characteristic of a broadband commu 
nication channel between an access point and a gateway, 
similar as described regarding block 602 of FIG. 6. 
At block 1304, the apparatus receives an allocation request 

for allocation of a bearer channel between a user equipment 
and the access point, similar as described regarding block 
1204 of FIG. 12. 
At block 1306, the apparatus determines whether the allo 

cation determination relates to a determination to allocate, 
similar as described regarding block 1206 of FIG. 12. If the 
allocation determination relates to a determination to allo 
cate, flow proceeds to block 1310. If the allocation determi 
nation relates to a determination to preclude allocation, flow 
proceeds to block 1314. 
At block 1310, the apparatus causes allocation of the bearer 

channel, similar as described regarding block 1210 of FIG. 
12. In this manner, causation of allocation of the bearer chan 
nel may be based, at least in part, on a determination to 
allocate. 
At block 1314, the apparatus communicates a rejection of 

the allocation request for allocation of the bearer channel, 
similar as described regarding FIG. 5. In this manner, initia 
tion of the handoff may be based, at least in part, on a deter 
mination to preclude allocation. 

FIG.14 is a simplified flowchart illustrating activities asso 
ciated with managing access point communication utilization 
according to at least one example embodiment. In at least one 
example embodiment, there is a set of operations that corre 
sponds with the activities of FIG. 14. An apparatus, for 
example access point 200 of FIG. 2, or a portion thereof, may 
utilize the set of operations. The access point may comprise 
means, including, for example processor(s) 202 of FIG. 2, for 
performance of Such operations. In an example embodiment, 
an apparatus, for example access point 200 of FIG. 2, is 
transformed by having memory, for example memory ele 
ment 204 of FIG. 2, comprising computer code configured to, 
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working with a processor, for example processor(s) 202 of 
FIG. 2, cause the apparatus to perform set of operations of 
FIG 14. 
At block 1402, the apparatus determines at least one per 

formance characteristic of a broadband communication chan 
nel between an access point and a gateway, similar as 
described regarding block 602 of FIG. 6. 

At block 1404, the apparatus receives an allocation request 
for allocation of a bearer channel between a user equipment 
and the access point, similar as described regarding block 
1204 of FIG. 12. 
At block 1406, the apparatus determines a communication 

characteristic associated with the bearer channel, similar as 
described regarding FIG. 5. 

At block 1408, the apparatus determines allocation of a 
different bearer channel to a different user equipment, similar 
as described regarding FIG. 5. 

At block 1410, the apparatus determines a communication 
characteristic associated with the different bearer channel, 
similar as described regarding FIG. 5. 
At block 1412, the apparatus determines that the commu 

nication characteristic associated with the different bearer 
channel exceeds the communication characteristic associated 
with the bearer channel, similar as described regarding FIG. 
5. 
At block 1414, the apparatus causes modification of the 

different bearer channel, similar as described regarding FIG. 
5. 

Embodiments of the disclosure may be implemented in 
Software, hardware, application logic or a combination of 
Software, hardware, and application logic. The Software, 
application logic and/or hardware may reside on the appara 
tus, a separate device, or a plurality of separate devices. If 
desired, part of the Software, application logic and/or hard 
ware may reside on the apparatus, part of the Software, appli 
cation logic and/or hardware may reside on a separate device, 
and part of the Software, application logic and/or hardware 
may reside on a plurality of separate devices. In an example 
embodiment, the application logic, Software oran instruction 
set is maintained on any one of various conventional com 
puter-readable media. 

It is important to note that the steps in the preceding flow 
diagrams illustrate only some of the possible signaling sce 
narios and patterns that may be executed by, or within, access 
point 200. Some of these steps may be deleted or removed 
where appropriate, or these steps may be modified or changed 
considerably without departing from the scope of the present 
disclosure. In addition, a number of these operations have 
been described as being executed concurrently with, or in 
parallel to, one or more additional operations. However, the 
timing of these operations may be altered considerably. If 
desired, the different functions discussed herein may be per 
formed in a different order and/or concurrently with each 
other. For example, block 1408 and block 1410 of FIG. 14 
may be performed before block 1404 and/or block 1406 of 
FIG. 14. Furthermore, if desired, one or more of the above 
described functions may be optional or may be combined. For 
example, interaction 706 of FIG. 7 may be optional and/or 
combined with interaction 708 of FIG. 7. The preceding 
operational flows have been offered for purposes of example 
and discussion. Substantial flexibility is provided by access 
point 200 in that any Suitable arrangements, chronologies, 
configurations, and timing mechanisms may be provided 
without departing from the teachings of the present disclo 
SUC. 

It should also be noted that many of the previous discus 
sions may imply a single client-server relationship. In reality, 
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there is a multitude of servers and clients in certain imple 
mentations of the present disclosure. Moreover, the present 
disclosure can readily be extended to apply to intervening 
servers further upstream in the architecture. Any such permu 
tations, Scaling, and configurations are clearly within the 
broad scope of the present disclosure. 

Although the present disclosure has been described in 
detail with reference to particular arrangements and configu 
rations, these example configurations and arrangements may 
be changed significantly without departing from the scope of 
the present disclosure. Additionally, although access point 
200 has been illustrated with reference to particular elements 
and operations that facilitate the communication process, 
these elements and operations may be replaced by any Suit 
able architecture or process that achieves the intended func 
tionality of access point 200. 

Although various aspects of the disclosure are set out in the 
independent claims, other aspects of the disclosure comprise 
other combinations of features from the described embodi 
ments and/or the dependent claims with the features of the 
independent claims, and not solely the combinations explic 
itly set out in the claims. 

It is also noted herein that while the above describes 
example embodiments of the disclosure, these descriptions 
should not be viewed in a limiting sense. Rather, there are 
variations and modifications which may be made without 
departing from the scope of the present disclosure as defined 
in the appended claims. 
Numerous other changes, Substitutions, variations, alter 

ations, and modifications may be ascertained to one skilled in 
the art and it is intended that the present disclosure encompass 
all such changes, substitutions, variations, alterations, and 
modifications as falling within the scope of the appended 
claims. In order to assist the United States Patent and Trade 
mark Office (USPTO) and, additionally, any readers of any 
patent issued on this application in interpreting the claims 
appended hereto, Applicant wishes to note that the Applicant: 
(a) does not intend any of the appended claims to invoke 
paragraph six (6) of 35 U.S.C. section 112 as it exists on the 
date of the filing hereofunless the words “means for or “step 
for are specifically used in the particular claims; and (b) does 
not intend, by any statement in the specification, to limit this 
disclosure in any way that is not otherwise reflected in the 
appended claims. 
What is claimed is: 
1. An apparatus, comprising: 
at least one processor, 
at least one memory including computer program code, the 
memory and the computer program code configured to, 
working with the processor, cause the apparatus to per 
form at least the following: 

generate one or more test packets by an access point; 
communicate the one or more test packets from the access 

point to a test server using a broadband communication 
channel, wherein at least a portion of the broadband 
communication channel is maintained between the 
access point and a particular gateway and wherein the 
particular gateway is at least one of a home node b 
gateway or a home evolved node b gateway and wherein 
the test server is located proximate to the particular 
gateway; 

communicate the one or more test packets from the test 
server back to the access point using the broadband 
communication channel; 

measure at least one test communication characteristic 
based on the communication of the one or more test 
packets with the test server; 
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determine at least one performance characteristic of the 
broadband communication channel maintained between 
the access point and the particular gateway based, at 
least in part, on the test communication characteristic; 

determine whether the performance characteristic indi 
cates poor performance of the broadband communica 
tion channel; and 

manage access point communication channel utilization 
based, at least in part, on the performance characteristic 
indicating poor performance of the broadband commu 
nication channel, the access point communication chan 
nel utilization pertaining to at least one of the broad 
band communication channel maintained between the 
access point and the particular gateway or at least one 
user equipment communication channel between the 
access point and at least one user equipment. 

2. The apparatus of claim 1, wherein management of access 
point communication channel utilization of the broadband 
communication channel relates to controlling at least one 
parameter associated with the broadband communication 
channel. 

3. The apparatus of claim 1, wherein management of access 
point communication channel utilization of the broadband 
communication channel comprises causation of communica 
tion of at least one setting indicating a value of at least one 
parameter associated with the broadband communication 
channel. 

4. The apparatus of claim 1, wherein management of access 
point communication channel utilization of the at least one 
user equipment communication channel between the access 
point and the at least one user equipment relates to controlling 
at least one parameter associated with the at least one user 
equipment communication channel between the access point 
and the at least one user equipment. 

5. The apparatus of claim 1, wherein management of access 
point communication channel utilization of the at least one 
user equipment communication channel between the access 
point and the at least one user equipment relates to controlling 
allocation of at least one access point resource with respect to 
the at least one user equipment associated with the at least one 
user equipment communication channel. 

6. The apparatus of claim 5, wherein control of allocation 
of the access point resource relates to an allocation determi 
nation regarding a bearer channel between the at least one 
user equipment and the access point. 

7. The apparatus of claim 6, wherein the allocation deter 
mination relates to at least one of a determination to allocate 
or a determination to preclude allocation. 

8. The apparatus of claim 5, wherein the memory further 
includes computer program instructions that, when executed 
by the at least one processor, cause the apparatus to perform 
receipt of an allocation request for allocation of the access 
point resource. 

9. A method comprising: 
generating one or more test packets by an access point; 
communicating the one or more test packets from the 

access point to a test server using a broadband commu 
nication channel, wherein at least a portion of the broad 
band communication channel is maintained between the 
access point and a particular gateway and wherein the 
particular gateway is at least one of a home node b 
gateway or a home evolved node b gateway and wherein 
the test server is located proximate to the particular 
gateway; 

communicating the one or more test packets from the test 
server back to the access point using the broadband 
communication channel; 
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24 
measuring at least one test communication characteristic 

based on the communication of the one or more test 
packets with the test server; 

determining at least one performance characteristic of the 
broadband communication channel maintained between 
the access point and the particular gateway based, at 
least in part, on the test communication characteristic; 

determining whether the performance characteristic indi 
cates poor performance of the broadband communica 
tion channel; and 

managing access point communication channel utilization 
based, at least in part, on the performance characteristic 
indicating poor performance of the broadband commu 
nication channel, the access point communication chan 
nel utilization pertaining to at least one of the broad 
band communication channel maintained between the 
access point and the particular gateway or at least one 
user equipment communication channel between the 
access point and at least one user equipment. 

10. The method of claim 9, wherein management of access 
point communication channel utilization of the broadband 
communication channel relates to controlling at least one 
parameter associated with the broadband communication 
channel. 

11. The method of claim 9, wherein management of access 
point communication channel utilization of the broadband 
communication channel comprises causation of communica 
tion of at least one setting indicating a value of at least one 
parameter associated with the broadband communication 
channel. 

12. The method of claim 9, wherein management of access 
point communication channel utilization of the at least one 
user equipment communication channel between the access 
point and the at least one user equipment relates to controlling 
at least one parameter associated with the at least one user 
equipment communication channel between the access point 
and the at least one user equipment. 

13. The method of claim 9, wherein management of access 
point communication channel utilization of the at least one 
user equipment communication channel between the access 
point and the at least one user equipment relates to controlling 
allocation of at least one access point resource with respect to 
the at least one user equipment associated with the at least one 
user equipment communication channel between the access 
point and the at least one user equipment. 

14. The method of claim 13, wherein control of allocation 
of the access point resource relates to an allocation determi 
nation regarding a bearer channel between the at least one 
user equipment and the access point. 

15. At least one non-transitory computer-readable medium 
encoded with instructions that, when executed by a processor, 
perform: 

generating one or more test packets by an access point; 
communicating the one or more test packets from the 

access point to a test server using a broadband commu 
nication channel, wherein at least a portion of the broad 
band communication channel is maintained between the 
access point and a particular gateway and wherein the 
particular gateway is at least one of a home node b 
gateway or a home evolved node b gateway and wherein 
the test server is located proximate to the particular 
gateway; 

communicating the one or more test packets from the test 
server back to the access point using the broadband 
communication channel; 
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measuring at least one test communication characteristic 
based on the communication of the one or more test 
packets with the test server; 

determining at least one performance characteristic of the 
broadband communication channel maintained between 
the access point and the particular gateway based, at 
least in part, on the test communication characteristic; 

determining whether the performance characteristic indi 
cates poor performance of the broadband communica 
tion channel; and 

managing access point communication channel utilization 
based, at least in part, on the performance characteristic 
indicating poor performance of the broadband commu 
nication channel, the access point communication chan 
nel utilization pertaining to at least one of the broad 
band communication channel maintained between the 
access point and the particular gateway or at least one 
user equipment communication channel between the 
access point and at least one user equipment. 
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16. The medium of claim 15, wherein management of 20 
access point communication channel utilization of the broad 
band communication channel relates to controlling at least 
one parameter associated with the broadband communication 
channel. 

17. The medium of claim 15, wherein management of 25 
access point communication channel utilization of the at least 
one user equipment communication channel between the 
access point and the at least one user equipment relates to 
controlling at least one parameter associated with the at least 
one user equipment communication channel between the 
access point and the at least one user equipment. 
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